Woodford (2001) has presented evidence that the new-Keynesian Phillips curve fits the empirical behavior of inflation well when the labor income share is used as a driving variable, but fits poorly when deterministically detrended output is used. He concludes that the output gap-the deviation between actual and potential output-is better captured by the labor income share, in turn implying that central banks should raise interest rates in response to increases in the labor share. We show that the empirical evidence generally suggests that the labor share version of the new-Keynesian Phillips curve is a very poor model of price inflation. We conclude that there is little reason to view the labor income share as a good measure of the output gap, or as an appropriate variable for incorporation in a monetary policy rule.
Introduction
Recent years have seen an explosion in research aimed at assessing monetary policy rules using macroeconomic models built from explicit microfoundations. In many versions of these models, pricing behavior is described by a "new-Keynesian Phillips curve," which relates inflation to expected future inflation and the output gap x t :
However, empirical implementations of this equation that use deterministically detrended output to measure the output gap are known to provide a poor description of the actual inflation process. One important problem can be seen from applying repeated substitution to equation (1) , which yields
This equation implies that inflation is a purely forward-looking "jump" variable.
As Fuhrer and Moore (1995) have noted, this prediction seems inconsistent with the empirical evidence from reduced-form inflation regressions, which indicates that inflation depends importantly on its own lags. In addition, equation (2) implies that higher inflation should Granger cause increases in detrended output, a prediction that is firmly rejected by the data.
In a recent paper, Michael Woodford (2001) In his empirical exercises, Woodford draws on the work of Sbordone (1998) and Galí and Gertler (1999) , who suggest using average unit labor costs In this paper, we present new evidence on the merits of the labor share version of the new-Keynesian Phillips curve. Specifically, we re-examine two pieces of evidence cited by Woodford as illustrating how this model provides a good description of the the inflation process. We conclude that the case for this view is very weak.
First, we provide a new perspective on the empirical results in Woodford's paper, which were obtained by using a reduced-form VAR to calculate the E t x t+k terms in equation (2) . Woodford reports that the predicted inflation series based on detrended output is negatively correlated with actual inflation, while the series based on the labor share fits well. However, we show that this latter result is not robust; in particular, we demonstrate that the fit of the labor share version of the model is highly sensitive to small changes in the VAR used to forecast future values of the labor income share. For a broad range of VAR specifications, the model's fit is actually very poor. In addition, the model's key prediction-that inflation should Granger cause the labor share-is rejected, as is the idea that the labor share version of the new-Keynesian Phillips curve can account for the role of lagged inflation in reduced-form inflation regressions.
Second, we re-examine the evidence presented in Sbordone (1998 
Inflation and Expectations of Real Marginal Cost
In this section, we describe empirical implementations of equation (2) Figure 1 ) is defined as the deviation of the log of real nonfarm GDP from a quadratic trend.
The construction of an empirical inflation series consistent with equation (2) requires some characterization of how agents formulate expectations of future values of x t . The procedure adopted by Woodford (2001) involves specifying x t as one of the variables in a multivariate VAR of the form
This allows expected future values to be expressed in terms of variables observed today. Specifically, the vector of discounted sums of the variables in the VAR can be written as e i (I − βA) −1 Z t (where e i is a unit vector that extracts the discounted sum of our output gap proxy). 1 Given this discounted sum, we can then choose the value of γ that yields the best-fitting inflation series. Because the labor income share is among the variables included in the VAR, it is a simple matter to use this same system to construct the expected discounted sum of labor shares. The resulting inflation series is plotted in the lower panel of Figure 2 .
Results Using
The performance of this variant of the model is perhaps slightly better than the GDP-gap version inasmuch as the discounted sum of labor shares has the positive correlation with inflation predicted by the theory. However, the model explains only a tiny fraction of the variation in inflation-the R 2 for the model is 0.01.
How can this finding be reconciled with the evidence presented in Woodford's paper, which indicated that a discounted sum of labor shares tracks inflation relatively well? It turns out that the reason for this discrepancy stems from Woodford's use of a different VAR system to fit the labor share version of the inflation equation.
When calculating the discounted sum of current and future labor income shares,
Woodford employed a different VAR system from the one used to calculate the discounted sum of detrended output values; specifically, the system used in the former case was a bivariate VAR containing the labor share and nominal unit labor cost growth. If we instead follow this procedure, we also obtain a fitted inflation series (plotted in Figure 3 ) that tracks actual inflation more closely-the R 2 is 0.44 for this version of the model. 3 An immediate conclusion that can be drawn from these exercises is that the fit of the labor-share version of the new-Keynesian Phillips curve appears to be highly sensitive to how one specifies the forecasting VAR. However, in experimenting with various VAR specifications we have found that most generate an expected discounted sum of labor income shares that has a very low correlation with inflation. Table 1 reports results based on several different VAR systems, including the bivariate system employed by Woodford (the second column of the table) and the specification used to generate our Figure 2 (the fourth column). The two other variables that we include in the additional VAR specifications-namely, detrended hours and the consumption-output ratio-are used in the VARs that Sbordone (2001) considers.
Several results from Table 1 are worth noting.
• Excluding detrended output from the three-variable VAR-which is necessary in order to obtain the well-fitting inflation series shown in Figure 3 -is strongly rejected on statistical grounds. Lags of detrended output receive statistically significant coefficients in the labor-share equation (see column 4).
• The improvement in fit for inflation that occurs when we use Woodford's bivariate system (described in column 2) stems from the small, positive co-efficients that lagged unit labor cost growth receives when detrended output is excluded from the labor share equation. However, these coefficients are not statistically significant. If we omit unit labor cost growth from the VAR-thereby using a univariate regression to forecast future labor sharesthe model's fitted inflation series has an R 2 of only 0.16 (see column 1).
• In general, the labor share variant of the new-Keynesian Phillips curve ex- To see why this is so, note that as an empirical matter, U.S. inflation dynamics are well represented by a reduced-form regression of the form
where y t is usually defined to be detrended output or a related measure. Estimates of this reduced-form equation invariably find that the sum of the coefficients on lagged inflation is large-typically around 0.9, and often statistically indistinguishable from one. Hence, if the labor share version of the new-Keynesian model (2) is the correct structural description of inflation dynamics, then it must be that the role played by lagged inflation in the empirical model (4) stems purely from its serving as a proxy for expected future values of the labor share (the true determinants of current inflation). Table 2 summarizes the results obtained from using VAR specifications that include lagged inflation. Importantly, we find no evidence that inflation Granger causes the labor share: For the seven specifications reported here, the lowest p-value for an F -test of the hypothesis that lagged inflation can be excluded from the labor share equation equals 0.199. 4 In terms of the fit of the new-Keynesian Phillips curve, the results in Table 2 are generally similar to those in Table 1 : In most cases, the discounted sum explains only a tiny fraction of the observed variation in inflation.
One new result worth noting from Table 2 
In practice, however, this turns out not to be the case. Even the inclusion of the discounted sums that, on their own, generate the best-fitting inflation series-i.e., those based on the (s t , ∆ulc t ) or (s t , π t ) VARs-does little to reduce the estimated sum of the coefficients on lagged inflation in equation (5) Two additional results are also worth highlighting. First, even the best-fitting inflation series in Tables 1 and 2 
Interpreting Sbordone's Evidence
Sbordone (1998) examines the same new-Keynesian pricing equation that we have been studying, but does so in a somewhat different manner. Sbordone begins by re-writing equation (1) as 
where λ 1 and λ 2 are obtained from the roots of the characteristic equation of (6).
In her empirical implementation, Sbordone re-arranges equation (7) to obtain
and then constructs forecasts for ∆n t (the rate of change of nominal marginal cost) using a VAR that includes this variable. 6 Sbordone assumes that the labor income share is the appropriate proxy for real marginal cost-implying that ∆n t corresponds to the growth rate of nominal unit labor costs-and finds that her empirical implementation of equation (8) To see why, first observe that the price-level equation (8) implies an inflation equation of the form
in which inflation is related to its own lag, unit labor cost growth, and a term that is intended to capture updates to agents' expectations of future unit labor cost growth (the expression in square brackets). Seen in this light, it is hardly surprising 6 Technically, because the term inside the square bracket in equation (8) starts at i = 1, we measure this discounted sum using
that Sbordone's procedure yields a well-fitting inflation series. As we have noted already, lagged inflation is a highly useful predictor of current inflation-in practice, even a single lag explains a large fraction of the variation in the series. Moreover, contemporaneous unit labor cost growth also contains some incremental explanatory power for inflation. Thus, even if the rational price-setting posited by the newKeynesian Phillips curve were entirely incorrect-for example, because agents had backward-looking inflation expectations-we would still expect this procedure to
give us an empirically reasonable inflation series.
In addition, it is crucial to note that equations (2) and (9) represent two different ways of describing the same theoretical relationship. If the new-Keynesian pricing theory were correct, then equations (2) and (9) would both characterize the determination of prices equally well. Given that our previous results demonstrate that equation (2) generally does very poorly as a model of price inflation no matter which proxy for the output gap is used, the model should be viewed as a poor one, irrespective of the fits generated by empirical implementations of equation (9). 7 Finally, we note that, contrary to previous interpretations, only a very small part of the good fit for inflation obtained under Sbordone's method comes from her use of the labor income share as a proxy for real marginal cost. To illustrate this, we replicate the results from her estimation procedure, and compare them to the results from a parallel exercise in which we use detrended output as the real marginal cost proxy. For the labor share version of the model, nominal marginal cost n t equals unit labor costs, and so we can use the same three-variable VAR that we employed in the previous section in order to generate forecasts for ∆n t (recall that this VAR included unit labor cost growth as one of the variables in the system). For the variant of the model that assumes real marginal cost to be proportional to detrended output, the corresponding measure of nominal marginal cost equals nominal detrended output (defined as detrended log real GDP plus the log of the price level). Hence, to estimate this version of the model, we remove unit 7 One possible critique of this position would be to argue that the empirical implementation of equation (2)-which requires using a VAR to forecast future labor shares-is somehow inferior to implementations of equation (9) . However, it appears that the opposite is the case. TheR 2 for the labor-share equations in the VARs reported in the previous section are significantly higher than those for nominal unit labor cost inflation, which is the variable being forecasted when equation (8) or (9) is implemented using the labor share as the output gap proxy.
labor cost growth from the VAR system and replace it with the first difference of this alternative n t measure. Once the two measures of the expected discounted sum of ∆n t are in hand, we can then choose the values of λ 1 and λ 2 in equation (8) that yield the best-fitting series for inflation. 8 The resulting inflation series are plotted in Figure 4 ; they demonstrate that 
Conclusions
In this paper, we have assessed the claim that the new-Keynesian Phillips curve performs poorly when detrended real GDP is used as the driving variable, but fits well when real unit labor costs (labor's share of income) is used. We find that the robust conclusion that emerges is that neither variable allows the new-Keynesian model to fit well.
Our relatively negative assessment is closely related to Fuhrer and Moore's (1995) critique of standard sticky-price models, which highlighted the inconsistency be- On balance, then, we conclude that it remains possible that some forward-looking model based on a measure of real marginal cost provides a good description of the inflation process, but this conjecture can by no means be considered proven. 
